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THE PURPOSE OF THIS ADDENDUM IS TO ALLOW ADDITIONAL METHODS OF
APPROVING HARDWARE FOR FLIGHT, AND TO CORRECT A DOCUMENT REFERENCE.

PAGE 1, PARAGRAPH 4.0. IN THE LAST SENTENCE OF THE FIRST PARAGRAPH,
DELETE, "(JSC 08962A)" AND ADD (JSC 08962) IN LIEU THEREOF.

[CR T RS

) PAGE 2, PARAGRAPH 4.0 ADD A NEW SUBPARAGRAPH "G" AS FOLLOWS:

G. A HARDWARE ITEM (I.E., COMPONENT, ASSEMBLY, ETC.) CONTAINING
MATERIALS THAT FAIL THE VCM REQUIREMENT AND/OR HAVING UNIDEN-
TIFIED MATERIALS, MAY BE VACUUM BAKED UNTIL IT HAS AN ACCEPT-
ABLE OUTGASSING LEVEL. THE THERMAL VACUUM CHAMBER USED FOR
VACUUM BAKING MUST HAVE INSTRUMENTATION SUCH AS QCM OR MASS
SPECTROMETERS, TO DETERMINE WHEN THE HARDWARE ITEM 1S ACCEPT-
ABLE. THE THERMAL VACUUM CHAMBER CAPABILITY, BAKING PROCEDURE
AND ACCEPTANCE CRITERIA MUST BE APPROVED BY JSC MATERIALS BRANCH
(ES5). THE Jsc WHITE SANDS TeEST FAcCILITY (WSTF) HAs THe FACILI- -
TIES AND THE CAPABILITY TO PERFORM SUCH VACUUM BAKING. "

M. W. Steinthal

JSC FORM 2026A (REV AUG 78)
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the space thermal/vacunus environment around sensitive optical or
thermal control surfaces.

2.0 RPQUIREMENTS

The control and verification of material outgassing to the
gquidelines of this document are based on the following
requirements: '

a. The polvmeric materials used in the thermal/vacuoum
environment shall not contaminate the sensitive surfaces
vithin an assembly.

h. The polymeric materials used in any application shall not
affect the sensitive surfaces of any adjacent equipment.

The material shall have a maximum total mass loss (THL) of 1.0
mmmmand Al blha acmeodenal momamd man maomsm and - moeewdmieam ea® id2Y o e
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specimen mass vhen tested in accordance with the test procedure
in paragqraph 6.

3.0 scope

The scope of this document covers the control of polvmarlc
materialis used near or adjacent to optical or thermal control
surfaces that are exposed to the thermal/vacuum environment of
space. This document establishes the requirements and defines
the test method to evalunate polvmeric materials used in the
vicinity of these surfaces in space applications.

6.0 SPLECTION_ARD VERIPICATION _REQUIREMENTS

Use of polymeric material near optical or thermal control
surfaces shall be restricted to those materials which have a

- asd mmem an Ve £l Ta mmm I amma bl madoamd o® Py Wy - A q P - 3
maximum voiaolr lie OnNueiisavie nnalelidl Content UL Uel percent ana
a total mass loss of 1.0 percent or less wvhen tested in
accordance with the test method described in paragraph 6. NASA

JSC will provide to the contractor(s) a list of approved
materials for use in the thermal/vacuum environment upon request.
NASA JSC also maintains a complete file (JSC 08962A) of all
materials tested.
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contractor can provide rationale for their use that is approved



by NASA Jsc. The following are examples Of some considerations
for use as rationale for a material that has failed the vcm or
mass | 0ss requirenents:

a. The material maybebrought Within vacuum stability limts
by vacuum baking for a specified period of tine (usuallv
48 hours at maxi mum use temperature at a pressure of |ess
t han 10=-¢ torr).

b. If material cannot be vacuumbaked and its exposed area is
13 em2 or less, and the material is out of Iine-of-sight
of payl oad surfaces and other contam nation critical
surfaces, total nmass |oss may be up to 3.0% and volatile
condensabl e material up to 1.0¢.

c. |If total nmass |loss is qreater than 1.0% and vcy < 0.1¢ and
it can be shown that contributions to TsL qreater than
1.0; are due to sorbed water vapor, the material may be
used.

d. The material is the gnly satisfactory choice froma func-
tionality viewpoint for the Particular application.

e. The total mass of materials sel ected under ub and 4d above
and used in any given coapartment Wi l|l be nonitored and
reviewed periodically to insure that conpartmental
Pecul i ar problenms do not evol ve.

f. Materials previously tested and found acceptable per msrc
5002642 may be used.

5.0 INRLENENTIATION

The contractor shall provide for wasa gsc approval, a list of all
polymeric materials selected for usearound sensitive surfaces or
I n thesame defined conpartnent as optical or thermal control
surfaces. The folloving information is required.

a. Manufacturer's trade nane

b. Manufacturer of the material

c. Therma vacuum stability (veM and TML) data

a. Rationale for use of naterial that failed the requirements
of paragraph 4.0 and areport of the veiqght and surface
area used.

e. Materials that have not been tested should be submitted to
JSC/ESS for testing utilizing JSC form 203ss.



6.0 TEST_BROCEDURES

6.1 PURPOSE. The purpose of this test is to measure total mass
loss and volatile condensable material content of polymeric
materi al s under control | ed laboratory conditions. The follovi ng
test procedure outlined bel ow vas extracted from wasa Wiite Sands
Test vacility Operational Checkout Procedure 200-013 entitled
"petermination of Weight Loss and Vol atile Condensabl e Conponents
of Polyneric material®, June 1974. The use ofany Ot her test
equi pnment and/ or procedure nust be approved by ¥asa-Jsc.

6.2 TEST CONDITIONS. The test on polymeric materials shall be
conducted under the follow ng conditions:

Pressure 10~¢ torr Or |ess
Tenperature of specinen 1250C ¢ t1ocC
Temperature of condensabl e plates 259C & 1°C
Vacuum exposure tine 24 hours

6.3 CRITPRIA OP ACCEPTABILITY. The nmaterial shall have a

vol atil e condensabl e material content oflessthan o.1 percent of
the orginal mass of the specinmen. The total nass |oss of the
material shall not exceed 10percent of the orginal mass of the
specinmen.

6.4 TEST BQUIPMPNT. All |aboratory test instrumentation shall
be in current calibration and shall reflect appropriate
docurmentation from the applicable calibration [aboratory. The
test equipment shall consist of the follow nqt

a. Avacuum system capabl e of maintaining 10-¢ torr for a
period of 24 hours.

b. specimen hol der made of stainless steel at alumnum  The
specimen holder shal | be nominally 3.8 ca leng an& 1.25 cm
in dianeter.

c. Collector plate shall be made ¢f a highly polished stable
agtal surface. The collector plate shall be 3.8 cm in
i anet er.

d. The test apparatus shall be made of copper. The apparatus
shal | be such that nultiple specimen holders and collector
plates can be accommdated at one time. The sanple
section shall be capable of maintaining the sanples at 125
¢t 1°c and maintaining the collector plates at 25 & 1°c.



6.5 SAMPLE PREPARATION.

6.5.1

6.5.3

f.5.4

6.5.7

Specimen_Size. Materials to be tested shall be prepared
I'n 100 to 300 mlligram specinmen sizes and placed in
stainless steel or alumnum holders after preparation as
speci fied bel ow.

Solid_Materials. Specinmens shall be cut into small pieces
having 0. 15 CM maximum dinension. Sanples shall be placed
in a desiccator after preparation and remain there until
the sanples are placed in the test chanber.

gogt%g%§. Materials that are normally used as coatinas
shal T be avpplied to aluminumfoil or Teflon sheet and
prepared as noted in paragraph 6.5.2.

Solvent Containing Materials. Prior to testing sol vent
containina materials, such as inks and paints or room

tenperature cured materials, the sanple shall be
preconditioned for 24 hours at 65 ¢ 1°C in an air
circulating oven to sinalate the material exposure up to
the time of launch.

g;g%§. Tapes shall be tested in the as-applied
configaration using al um numfoil or Teflon sheet as an
application substrate and prepared in accordance with
paragraph 6.5.2.

Liguids. Liquids shall be tested in the as-received
state.

Cure_Procedyres. All material shall be cured or applied
I'n accordance with the manufacturer's procedures or the
applicable contractor process specification prior to test.

6.6 TMLAND VCH NEASURENENT.

6.6.1

6.6.2

IaiSisl.ﬂif?.nszezgins:ign- _ v col | ectc
speci men hol der mass shal| pemeasured. ~ Specinens shal

be tested and their nass neasured after being desiccated

for 28 hours.

Specizen Ingertion. The wveighed samplesbghalglaced
I'n the conpartnments of the heating block and the vcy
collector plates shall be fastened to the eooling bl ock of
t he apparatus.

Pressuyle. The system shall be evacuated and held at a -
maxi mum pressure of 10-¢ torr, '



6. 6.“

6.6.6

NASA-JSC

Application_of Heat. When the unit has reached 10-¢ torr,
tﬁe speci nens shall he heated to 125°c & toc, and

mai ntai ned for 24 hours. The vcu collector plates shall
be maintained at 25°C ¢ 1°C during the test.

Specimen_Removal. The specimens in their holders and the
vCM collector pl ates shall be renoved fromthe apparatus
and imedi ately placed in a desiccator.

Final Mass_Determipation. Measure the nmass of the
specinmens and the collector plates as soon as possible
after renoval fromthe vca apparatus, and record.
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1.0 ADHESIVES, STRUCTURAL

Outgassing
Product Material | Total Weight Cure Cycle
Designation Mfg* Specification Loss €) VCMEA) (hours at "F) Remarks
Epibond FP1 0.46 0.62" |1.5 at 150 100 grems resin to 15 grams
PBW Catalyst

Metlbond 328 WCN 0.12 0.10 90 min., at 329 ARFM**
Metlbond 329 WCN 0.26 0.08 90 min. at 329 ARFM« %
Ram Requirement | RAM 0.91 0.02 2 hrs. at 170 Black Pigment about L% by
(4%) in Epon ' wt. in 828/2
(9%6%)
PLV-101 PEL 0.82 0.02 No further cure ARFM* *

necessary
PLV1006-A PEL 0.52 0.02 No further cure . ARFMe

necessary
PLVBTOL - PEL 0.h4 0.02 No further cure ARTM¢ *

necessary
PLV30001 PEL 0.33 0.01 No further cure ARFMx*

necessary
PLV3016-B PEL 0.51 0.02 No further cure ARFM*#*

necgssary
PLV5010-B PEL 0.38 0.02 No further cure ARFM—~

necessary
Eccobond , EMC 0.30 0.C: 1o hrs. at 122 100 pr rts 56C
Solder 56C/9 5 paris no. 9
Eccobond i
Solder 57C/9 EMC 0.67 0.06 16 hrs at 122 100 parts A

100 parts B
Eccotond EMC 0.30 0.2L 3 hrs. at 302 100 parts A
104 A/B 64 parts B
*%¥ARFM - As received rom manufacturer

*See Index of Manuracturers




1.0 ADHESIVES, STRUCTURAL

2
T Outgassing
Product Material Total Weight Cure Cyc(l)e
Designation Mig* Specification Loss (/) VCM(.) (hours at "F) Remarks
Eccobond 55/9 EMC BS502501 0.17 0,07 2 at 150 or 3 at 130 12 PHR catalys #9. Total
cure of 16 hours at a mini-
mum of 130°F is required
before “light.
Epon 828/A SCA BS502620 0.70 0.06 3 at 200 8 PHR curing agent A
Epon 828 SCP 0.97 0.02 2 at 200 Resin Matrix
Epon 828/u SCA BS502606 1.42 0.01 10 days at T7 + 5 25 PHR curing agent U
Epon 901 B-1 SCA BS502545 1.28 0.0h4 16 at 125 23 PHR curing agent B-1
Epon 901 B-3 SCA ZMF-4013-0017 0.19 0.01 0.5 at 240 + 1.5 at 35011 PHR curing agent B-3
Epon 913 A/B SCA BS502530 1.32 0.05 3 at 180 100 parts A to 12 parts B
Epon 917 SCA BS504189 0.17 0.03 0.25 at 350 Catalyzed as received
Zpcn 931 A/B SCA 0.13 0.01 1 at 125 100 pa: s A to part R
“pon 934 A/B SCA BSH02')' 0.17 0.0l 1¢ at 125 100 pa: s A to 33 parts 2
JMMM-A ; 2
Epon 95¢ A/B SCA BS5025 3h 0.38 0.00 1 at 180 100 parts A to 58 parts *
M4-g U ACB BS502532 0.1% 0.01 1 at 350 Modified epoxy unsupported
film
Eper H28/1021 SCP o.2° 0.02 1 at 150 On Boron filaments
50-50 1 at 180 2% of weight
90 MNA-1BOMA 4 at 350 |}Resin Matrix
52 Index of Manufacturers

7~




1.0 ADHESIVES, STRUCTURAL

Outgassing
Product Material Total Weight B Cure Cyc(l’e
Designation Mfg* Specification Loss €) VCM(%) (hours at 'F) Remarks
Armstrong '
A-2-A APC 0.kl 0.00 0.75 hrs. at 165 Resin 100%
Catalys* 4%
Armstrong
A-2/E APC 0.26 0.03 45 min. at 200 100 parts A-2
€ parts E
Armstrong v
A-12A APC 0.85 0.03 2 hrs. at 185 plus
48 hrs. at 260 JPL Sample
and 10~ TORR
HT-L2k ACB 0.18 0.09 30 hrs. at 330°F ARFM**
Epon 828/Z SCA BS502621 0.h2 0.03 2 at 200 + 2 at 275 20 PHR curing agent Z

**ARFM - As received from manufacturer
*See Index of Manufacturers

L . - —




2.0 - ADHESIVES, NONSTRUCTURAL

*oee Inlex of Manufacturers

L
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss (%) VCM() (hours at "F) Remarks
EC-2320 MMA BS502555 Air dry: 0.5 at 100 Structural adhesive primer
Force dry: 0.5 at 150
Eccobond 56 C/9 | EMC BS592539 0.30 0.03 3.5 at 125 or 16 at 75 |2.5 PHR catalyst #9. Total
cure of 16 hours at a
minimm of 125°F is required
before flight
Eccobond 57C A/B EMC BS502572 0.67 0,06 16 at 125 1l part A to 1 part B
Epon 828/ SCP BS502506/ 1.5 at 75 + 3.0 at 130 |1 to 1 mixing ratio
Versamid 125 GMC BS502507
Eccosorb EMC 0.30 0.0L No further cure ARFM* *
MF500F116 necessary
Eccosorb MF116 EMC 0.20 0,02 No further cure ARFM* #
necessary
Epiphen ER-825A | BCM 0.84 0.01 100PB825A/12P MOD
T/LOP filler/16P
825A converted
48 hr.A70
FC-2216 B/A MMA 0.82 0.06 1kOoP A/100PB
2 hr/il9
BR-907 ACB 0.84 0.02 1 hr. at 350°F ARFM**
YXARFM - As received from manutacturer

P amn




3.0 -~ LAMINATES

Outgassing
Product Material [ Total Weight Cure Cycle
Designation Mfg* Specification Loss () VCM&) thours at F) Remarks
Doryl H-17511 WEM . BS502668 0.k 0.04 No further cure
necessary
Micarta H-24k97 WEM BS502502 0.18 0.00 No further cure NEMA Type G-11
. necessary MI1-P-18177C, Type GEB.
Tubing grade is Micarta
HY-180-1
Micarta H-5834 WEM BS592558 0.70 0.03 No further cure Phenolic-glass. Tubing grade¢
necessary is micarta HY-322
Micarta H-8457 WEM BS50509 0.80 0.12 No further cure NEMA Type G-10
necessary MIL-P-18177C, Type GEE
Tubing grade is Micarta
HY-180 '
Micarta 20201-2 | WEM BS592500 0.16 0.04 No further cure Silicone-glass. MIL-P-997B,
necessary Type GSG, Tubing grade is
Micarta 20,000-2
EPiall 1906L ACM 0.39 0.06 No further cure ARFM**
necessary
Epiall 191k ACM 0.55 0.03 No further cure ARFM**
necegsary
Micarta H-17690 | WEM 0.48 0.07 No further cure ARFMt *
: necessary
Micoply G-284 T™C 0.49 0.06 No further cure ARFM¥*#*
necessary
Scotchply MME 0.58 0.01 0.5 hr. at 300°F Unidirection fiber glass/
XP-251S epoxy laminate

**¥ARFM - As received from manufacturer
*See Index of Manufacturers




3.0 - LAMINATES €
Outgassing
Product Material [ Total Weight Cure Cyc(l)e
Designation Mig* Specification Loss {5) VCM(5) (hours at "F) Remarks
Scotchply 279 MMA 0.96 0.06 No further cure ARFM* *
necessary
Phenolic Glass GEC 0.53 0.01 No further cure ARFM¥*#*
Fiber necessary
HY-E-1001 FIB 0.53 0.04 1 hr. at 270° Graphite Pregreg.
42.17% rosin by Wt.
HY-E-1002 FIB 0.32 0.04 1 hr. at 180° Graphite Pregreg.
38.057 by Wt.

®aALEM - As received from manufacturer
#See Index of Manufacturers

- -
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L.0 - CIRCUIT BOARDS***

7
Outgassing
Product Material Total Weight ' Cure Cycle
Designation Mfg* Specification Loss €) VCM %) (hours at “F) Remarks
FF-95 ACF BS502672 0.48 0.05 No further cure NEMA FR-5 - Procure to
necessary MIL-P-13949C, Type GH
¥*¥Micaplay ™C BS592597 . 0.48 0.05 No further cure MIL-P-13949D, Type GE
BG-T752-T (ST 10034) necessary Epoxy-Glass Fabric Laminate,
BG-T58-T Copper-Clad
HG-2752-T
Micaplay HG- ™C BS504202 0.ho 0.05 No further cure NEMA FR1-5 - Procure to
824~ necessary MIL-P-13949-C, Type GH
Micarta 65M25 WEM BS502566 0.43 0.00 No further cure NEMA FR-4 - Procure to
necessary MIL-P-13949C, Type GF
BG-2028 FIC 0.l 0.01 No further cure Stripped of copper - ARFM*
Type FL-GE necessary
BG-2828FR FIC 0.33 0.01 No further cure Stripped of copper - ARFM*
Type FL-GF necessary
Circuit Board MCP 0.50 0.00 No further cure ARFM¥HE-*
necessary
Micaply EG-899T | TMC 0.29 0.03 No further cure ARFM#
necessary
West Howe 65M28 | WEI ; 0.26 0.01 No further cure ARFM*O-*
necessary

*See Index of Manufacturers
**Material used in electronic packaging applications
¥*%See laminates for unclad products
**X®ARFM - As received from manufacturer




5.0 - CONFORMAL COATINGS

necessary

Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss (%) VCM ) (hours at "F) Remarks

Doryl B-109-h WEM BS502623 0.30 0.15 2 at 300 + 2 at 480 No catalyst required
Solithane 113/ TCC ZME-1061-000k 1.22 0.03 2 at 75 + either 3 at | Contains Fluorescent dye
300 Fluorescent Type I 150 or 5 at 130 100 parts 113 - 74 parts 300
Solithane 113/ ™ce ZME-1061-0004 0.78 0.03 2 at 75 + either 3 at | 100 parts 113

300 Type II 150 or 5 at 130 T4 parts 300
Non-Fluorescent
Stycast 1217/9 | EMC BS502627 1.7h4 0.1k 15 at 125 13 PHR catalyst #9
Solithane TCC 0.69 0.10 No further cure ARFM

(113/300 with necessary

3% Cabosil)
V377-9 PSC 0.33 0.01 No further cure ARFM*

*S5ee Index of ManuZacturers
*HAKIM - As received fram manutacturer

S .
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6.0 - LUBRICANTS,

GREASE

necessary

9
QOutgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ) VCMEe) thours at F) Remarks
Apiezon L/ SOC/ BS502561 No further cure Thread lubricant, Apiezon L
Molykote DCC necessary Grease and MoS, Powder
Microsize
Powder
(JPL fomulation}
Apiezon L S0S BS502618 0.06 0.01 No further cure ARFMx*
necessary
G 683 GES BS504191 0.62 0.07 No further cure Vacuum grease
necessary
DC 20-057 ) & 0.31 0.07 No further cure ARFM**

#See Index of Manufacturers, page
**ARFM - As received from manufacturer




7.0 - MARKING MATERIALS

10
Outgassing
Product Material Total Weight Cure CycLe
Designation Mfg* Specification Loss €%) VCM ) (hours at F) Remarks
No. 73X Black IND 585026b3 62.2 0.9 lat 75 Opaque black
Cat-I~Ink WPP BS50267h 26.24 11 1 at 150 or 3 at 75
Series 50-000

*¥S5ce Index of Manufacturers
**Material used in electronic packaging applications

- ——




8.0 - MICROWAVE MATERIALS

11
Outgassing
Product Material Total Weight ' Cure Cycle
Designation Mfg* Specification Loss €f) VCMGL) thours at 'F) Remarks
Rexolite 1422 AEC BS502535 0.18 0.01 No further cure Thermoset cross-linked
necessary styrene copolymer
Rexolite 2200 AEC BS502536 1.37 0.05 No further cure Thermoset cross-linked

necessary

styrene copolymer with
glass mat reinforcement

*See Index o!f Manuracturers




9.0 - ENCAPSULANTS, FOAM

11

Cellular filled foam

12
~ Outgassing
Product Material Total Weight Cure CycLe
Designation Mfg* Specification Loss ) VCMC) (hours at 'F) Remarks

Stycast 1090/9 | EMC BS502565 0.31 0.07 16 at 125 9 PHR catalyst #9
Cellular filled foam

Stycast 1095/11 | EMC 0.01 0.01 24 hrs. at 260

Stycast 1095/17 FMC BS502629 3 at 210 + 2 at 300 25 PHR catalyst #17
Cellular filled foam

*xStycast 1090/ | EMC BS502526 0.63 0.11 12 at 140 + 3 at 180 12 PHR catalyst #11

*See Index of Manufacturers
*Myterial used in electronic packaging applications

T
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10.0 - ENCAPSULANTS, SOLID

13
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ) VCM) thours at °F) Remarks
EX?éylite 295-1| EPC 1.27 0.17 8 at 235 1 part A to 1 part B
Hyson C7-L248 HYS BS502669 0.66 0.23 2 at 250 + 16 at 300 Catalyzed as received
Maraset 655/553| MRC BS504195 0.59 0.00 16 at 180 20 PHR hardener 553
Scotchcast 260 MME BS502683 0.52 0.03 0.5 at 300 Catalyzed as received
**i;gtchcast 281 MME BS502547 0.36 0.05 20 at 167 100 parts A to 150 parts B
Stycast 2762/17| EMC BS502661 3 at 200 + 3 at 300 10 PHR catalyst #17
Stycast 2850 EMC BS502660 0.3k . 0.04 16 at 125 3 PHR catalyst #9
FT/9 :
sxﬁast 2862 EMC BS502659 0.32 0.04 3 at 300 100 parts A to 100 parts B
Stycast 3050/11 | BMC BS502658 0.68 0.06 16 at 170 9.5 PHR catalyst #11
DC-77-002 DCC 0.39 0.06 4 hrs. at 149 10 parts Resin
1 part Catalyst
DC-93-500 nce 0.22 0.02 172 hrs. RT
Stycast TPM-L EMC 0.23 0.08 16 hrs. at 225
Sylgard 184 DCC 0.2h 0.09 16 hrs. at RT 1000 parts Resin
10 parts Catalyst

*#See Index of Manuracturers
**Material used in electronic packaging applications




10.0 - ENCAPSULANTS, SOLID 1k
Outgassing
Product Material Total Weight Cure Cyc!)e
Designation Mfg* Specification Loss €) VCM) (hours at "F) Remarks
Furine Type 403 | FPI 0.43 0.01 No further cure ARFM¥*
necessary
Hysol C-94188 HYS 0.96 0.03 1 at RT Dye potting compound
Ferro V-780 1 at 120
1 at 340
RTV11/Silver GES 0.08 0.01 2h hrs. at RT 100 parts Resin
T-12 2 parts Catalyst
RTV11/T-12 GES 0.33 0.10 24 nrs. at RT 100 parts Resin
2 parts Catalyst
RTV60 GES 0.17 0.05 24 hrs. at RT 100 parts Resin
. 2 parts Catalyst
RTVS566 A/B GES 0.07 0.04 168 hrs. at RT Phenyl-Methyl
RTVS66 A/B GES 0.23 0.03 168 hrs. at RT Dimethyl
Marasett 655/555 MRC 0.1 0.00 16 hrs. at 82°C 100 parts 655
20 parts 553
Rigidite 5505 WCM 0.46 0.01 0.5 hr. at 200 Boron/Epoxy
Stycast 1263/31 | EMC 0.12 0.01 16 hrs. at 225 + 100 parts 1263
24 hrs. at 300 3 parts 31
Stycast 2850/ R 0.3 0.0k 16 hrs. at 77 100 parts 2850
FT9 3.5 parts 9
Stycast 2862 A/B| EMC 0.32 0.0k4 16 hrs. at 260 100 parts A
100 parts B

S O

¥See Index of Mamutacturers
*¥*As receiveld from manufacturer

U




10.0 - ENCAPSULANTS, SOLID

15
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ¢%) VCM %) (hours at "F) Remarks

Stycast 3050/11 | = 0.68 0.06 16 hrs. at 167°F 100 parts 3050

9.5 parts 11
Stycast 2850 MC 0.85 0.03 16 hrs. at 167°F L to 5% Catalyst by Weight
GT/11
Scotchcast 260 MME 0.52 0.03 = | 0.5 hr. at 300 ARFM**
Scotchcast 281 | MME 0.36 0.05 20 hrs. at 150 100 parts A
A/B 150 parts B

*See Index of Manufacturers
*¥*ARFM - As received from manufacturer




11.0 - FABRICS

Fabric (Volan
"A" finish)

necessary

16
Outgassing
Product Material Total Weight Cure Cyc‘l)e
Designation Mfg* Specification Loss €) VCM) (hours at F) Remarks

Glass Fabric *x MIL-G-9084 No further cure All styles except 108

(volan "A" necessary

finish)
Style 108 Glasc | THO BS50255( No further cure

xSee Index of Manufacturers
A5 qualitied by MIL-C-908N




12.0 - FABRICS, CQATED

17
Outgassing
Product Material [ Total Weight Cure Cycle :
Designation Mfg* Specification Loss (k) VCME%) (hours at 'F) Remarks
Armalon 98-101 DUF BS502581 0.48 0.02 No further cure Teflon TFE on Nomex Fabric
necessary
PYRE-M.L. DUF BS502567 0.50 0.01 No further cure Polyimide Resin
coated glass necessary
fabric
TB5 PIFE M BS502583 0.05 0.05 No further cure Teflon TFE on glass fabric
necessary
Fairprene DUF 0.30 0.01 No further cure ARFM*
80-070 necessary
Fairprene DUF 0.30 0.01 No further cure ARFMt*
80-080 necessary

#See Index of Manufacturers
*#ARFM -~ As received from manufacturer




13.0 - FIIMS AND SHEETS

.18
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss () VCME) (hours at F) Remarks
Teflon FEP 5004 | DUP 0.05 0.05 No further cure ARFM*
necessary
Teflon FEP 500C { DUP 0.02 0.01 No further cure ARFM*
necessary
Tedlar DUM 0.47 0.00 No further cure ARFM*
A- 13m“ necessary
Tedlar DUM 0.23 0.10 No further cure ARFME®
100 BG 30TR necessary
Tedlar DUM 0.09 0.09 No further cure ARFME*
100BG30TL necessary
FEP Shrink
Tubing
Black FCC 0.03 0.01 No further cure ARFMt*
Yellow FCC 0.03 0.0l No further cure ARFMt-*
Clear FCC 0.03 0.01 No further cure ARFMH*
necessary
Kapton 200 DUM 0.14 0.09 No further cure ARFM&*
XH667 necessary
Kapton 300 DUM 0.5h4 0.05 No further cure ARFMH*
necessary
Mylar Type 500A | DUM 0.24 0.06 No further cure ARFMt*
necessary
Mylar H-S DUM 0.50 0.06 No further cure ARFMe*
necessary
RT/Duroid 5870 ROG 0.12 0.02 No further cure ARFMEH
necessary
Teflon up 0.06 0,06 No further cure ARFMe*
FEP 100A necessary

#Sce Index of Manufacturers
*%AKFM - As receiveld rom manufacturer

B




13.0 - FIIMS AND SHEETS

19
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ) VCM L) thours at F) Remarks
Cronar Ortho S UM - BS502685 No further cure Polyester Photographic Film
Litho | necessary
P-2300 ucp 0.03 0.01 0.5 hr at 257 Annealed
P-7395-121-2 ucp 0.09 0.02 No further cure ARFM#ex
necessary
PPO 531-081 GEC 0.09 0.02 No further cure ARFMI
(opaque) necessary
PPO 681-111 GEC 0.57 0.07 0.5 hr. at 356 Annealed
(Clear)
Parylene C Ucp 0.12 0.01 No further cure ARFMiH*
necessary
Parylene N UCP 0.30 0.01 No further cure ARFMieH
necessary
RT/Duroid 5813 | ROG 0.22 0.02 No further cure
necessary
RT/Duroid 5600 ROG 0.22 0.03 No further cure ARFMH*
necessary
RT/Duroid 5650 | ROG 0.28 0.01 No further cure ARFM#¢
necessary
Kapton XH667 DUM BS502578 0.1k 0.09 No further cure Polyimide
necessary
Kapton XHF DUM BS502670 0.5k 0.05 No further cure FEP Fluorocarbon coating on
necessary one or both sides of
polyimide
Mylar, Type A DUM BS592504 0.2k 0.06 No further cure Polyethylene terephthalate
necessary

*See Index of Manufacturers

**Material used in electronic packaging applications
HHARIM - As received from manufacturer




13.0 - FIIMS AND SHEETS

20
Outgassing
Product Material Total Weight Cure Cyc&e
Designation Mig* Specification Loss (/) VCM %) (hours at 'F) Remarks

Mylar, Type A, DUM BS502505 No further cure Metallized by Standard

necessary Packaging Corporation

Tedlar, Type 30,] DUM BS502550 0.h7 0.000 No further cure Polyvinyl fluoroide

Modification B, necessary

High Gloss,white

**Tedlar, Type DUM BS502551 No further cure Metallized by Standard
30, Modifica- necessary Packaging Corporation
tion B, High
Gloss, White,

Aluminized

**Teflon FEP, DUP BS502542 0.06 0.06 No further cure Fluroinated ethylene -
Type A (ST 10025) necessary propylene ]

Teflon FEP, UP BS502543 No further cure Metallized by Standard
Type A, necessary Packaging Corporation
Aluminized
**Cronoflex CMM,| DUM BS502614 No further cure Photosensitized Mylar sheet
PFM, DM necessary

Teflon, FEP P 0.07 0.01 No further cure ARFM#+

necessary
*See Index of Manufactlurers
2[4, terial used in electronic packaging applications
*UxARIM - As received from manufacturer
S e —— - ({ {
( { \




14.0 - FLUIDS

21
Outgassing
Product Material Total Weight Cure Cyc!)e
Designation Mfg* Specification Loss €) VCMC) Ghours at F) Remarks
DC-210 DCC BS502562 No further care Siiicone fluid for dampers

necessary

*See Index of Manufacturers




15.0 FOAMS 22
‘Outgassing
Product Material Total Weight Cure Cycle
Designation | Mfg* Specification | Loss €f) VCMJ (hours at _F) Remarks
Eccofoam SH EMC BS502640 1.03 0.01 No further care
necessary Closed cell, rigid
Polystyrene 0.26 0.01 No further cure
necessary
sSee Tmndex of Manutacturers

(.




16.0 HONEYCOMB CORE 23
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss k) VCMEL) (hours at F) Remarks
Hexcel HMH HEX BS50L4207 0.18 0.17 No further care Mylar Polyester
necessary
HRP Composite 0.81 0.01 No further cure Ll"acing only - ARFM*#
(facing) necessary

**ARFM - As received from manufacturer
*See Index of Manufacturers




17.0 ELASTOMERS

25
Outgassing
Product Material Total Weight - Cure Cyc!’e
Designation Mfg* Specification Loss () VCM ) thours at 'F) Remarks
G.E. 615 A/B GES 0.58 0.29 L Hrs. @ 150°F +23 PBW SIC powder filler
silicone elastomer
High K707 X-15 | GES 0.70 0.08 No further cure ARFM**
necessary
High K707 K-12 GES 0.41 0.01 No further cure ARFMi*
necessary
L-4lg-6 PSC 0.53 0.07 No further cure ARFM¥*
. necessary
L-608-6 PSC 0.55 0.03 No further cure ARFM*
| necessary
Parce 1050-70 PRP BS 502666 0.50 0.03 No further cure Fluorosilicone
necessary
SE-3604
(21#&80) GES 0.51 0.12 No further cure ARFMH*
necessary
SE-3713 GES 0.20 0.09 No further cure ARFMt*
(24480) necessary

*See Index of Manufacturers
M*ARFM - As received from manufacturer




17.0 ELASTOMERS

26
o “Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss €%) VCM(%) (hours at F) Remarks
Hadbar L40OOO - PPH BS502¢,7Y 0.54 0.14 No further cure Silicone, Procure to ZZ-R-
80/varox necessary 765 Class 11A, Grade 80
Hadbar 5000~ PPH BS5026.7¢ No further cure Silicone
50/Varox necessary
SE-360h /Varox GES BS502538 0.51 0.12 Postcured 2k at L80 Silicone Rubber, ZZ-R-765
Class 11B, Grade 60
Parco 1050-70 PRP BS502660 0.50 0.03 No further cure Fluorosilicone
necessary
JPL No. 10 DUE BS§502523 0.32 0.01 No further cure Fluorelastomer
necessary
L608-6 PsSC BS502678 0.55 0.03 No further cure Fluorosilicone
necessary
Parker 77-5U5 PSC BS504186 0.2k 0.03 No further cure Fluoroelastomer 70 shore
necessary
Parker V3/(7-9 PSC BS50L187 0.33 0.01 No further cure Fluoroelastomer 90 shore
necessary :

*¥5ee Tndex o' Manutacturers




18.0 - LUBRICANTS, SOLID FILM

27
‘Outgassing-
Product Material Total Weight Cure Cyc&e
Designation Mfg* Specification Loss ) VCME) thours at F) Remarks

Lube-Lok No. EF1 BS502557 0.21 0.16 2 at 180 + 16 at LoO Sodium Silicate/MoSa
2396
hlibe-LOk No. EFI BS5025L46 0.67 0.09 16 at 375 Phenolic/MoSz

306 ’
Molykote DCC BS502619 0.55 0.01 As recommended by MoS,
Microsize ' manufacturer

Powder .
Electrofilm EFI 0.67 0.09 16 hrs. at 37h

4306

*See Index of Mamufacturers




19.0 - MOLDING COMPOUNDS AND MOLDED PRODUCTS

28
- Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ) VCM(%) (hours at "F) Remarks
**Diall S2-LO-LQ ACM BS502518 0.70 0.06 As recommended by Diallyl phthalate-glass
Manufacturer MIL-M-19833A, Type GDI-30
or GDI-30F
**Delrin 100 DUP BS502503 0.58 0.06 As recommended by Acetal
NC-10 Manufacturer
Epiall 1961 ACM BS502519 0.39 0.06 As recommended by Epoxy-mineral glass
(formerly 19061} Manufacturer
Epiall 191k ACM BS5026k42 As recommended by Epoxy-glass
Manufacturer
**KEL-F 81 MMA BS502560 0.03 0.01
*¥Kynar 200,200 PCC BS504194 0.21 0.15 As recommended by Fluorocarbon. All grades
Loo Manufacturer approved
Lexan GEC BS502527 0.08 0.01 As recommended by Polycarbonate. All grades
Manufacturer approved
Polysulfone ucp BS502603 0.09 0.02 As recommended by
P-1700 Manufacturer
P-3500
FPO 531-801 GEC BS504198 0.09 0.02 As recommended by Polyphenylene oxide
Manufacturer
Vespel SP-1 np BS502655 1.24 0.01 As recommended by Aromatic polyimide. DuPont
Manufacturer supplies basic shapes and
machined items under the
tradename "Vespel"

{

L . -

*Sce Index of Manufracturers
""Material used in electronic packaging applications




19.0 - MOLDING COMPOUNDS AND MOLDED PRODUCTS

~—

29
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ) VCMGe) | thours at “F) Remarks
**Teflon FEP DUpP BS502592 0.06 0.06 As recommended by mfg.| Fluorocarbon. All grades
approved
Delrin (FA) o.u7 0.05 No further cure ARFM*x
necessary
Diall FA-LO ACM BS502641 1.0 0.02 No further cure Diallyl phthalate MIL-M-1L4F
‘ necessary Type SDG
Delrin DUP 0.56 0.06 No further cure
150 NC-10 necessary
Delrin DUP 0.48 0.07 No further cure ARFM-*
500 NC-10 necessary
Delrin DUP 0.56 0.08 No further cure ARFM¥xX
900 NC-10 necessary
Dial FS-h4 ACM 0.58 0.02 24 hrs. at 302 ARFMit*
Dial FS-10 ACM 0.70 0.03 2k hrs. at 302 ARFM#H¢
Dial 52-L40-4O ACM 0.70 0.06 No further cure ARFMx
necessary
Doryl H-17511 WEM 0.4h4 0.04 - } No further cure ARFMtEx
necessary
Lexan 100-111 GEC 0.06 0.02 No further cure ARFMi-%
necessary
Lexan 101-111 GEC 0.08 0.01 No further cure ARFMHH*
necessary
Lexan 101-112 GEC 0.09 0.04 No further cure ARFMIOx
necessary
Lexan 103-112 GEC 0.17 0.01 No further cure ARFMi*
necessary

*See Index of Manufacturers
**Material used in electronic packaging applications
*¥*ARFM -~ As received from manufacturer




20,0 - SLEEVING

31
Outgassing
Product Material Total Weight Cure Cycle

Designation Mfg* Specification Loss ¢%) VCM L) thours at F) Remarks
Ben-Har BHM BS502645 0.49 Q.05 No further cure Acrylic resin coated on
Acryl A necessary glass. MIL-I-3190B
Ben-Har BHM 0.33 0.01 No further cure ARFMit*
Acryl A-FAI necessary
Ben-Har : BHM 0.33 0.01 No further cure ARFMHE
Acryl C2 necessary
Ben-Har BHM 0.09 0.09 2k hrs. at 302
Lecton B

*See Index of Manufacturers
*#ARIM - As received from manufacturer




19.0 - MOLDING COMPOUNDS AND MOLDED PRODUCTS

30
Outgassing _
Product Material Total Weight Cure Cycle !
Designation Mig* Specification Loss (%) VCM%) (hours at F) Remarks
Lexan 131-111 GEC 0.18 0.01 No 1urther cure ARFM*
necessary
Lexan 131-112 GEC 0.17 0.01 ggcg\slgg%r cure ARFM¥*
Lexan 133-112 GEC 0.20 0.01 No further cure ARFMpex
necessary
Lexan 140-111 GEC 0.17 0.03 No further cure ARFM+*
necessary
Lexan 141-111 GEC 0.17 0.0k No further cure ARFM¥**
necessary
Lexan 141-112 GEC 0.17 0.2 No further cure ARFM¥*
necessary
Lexan 243-112 GEC 0.16 0.01 No further cure ARFM**
necessary
Luvicon M170 BCC 0.31 0.06 No further cure ARFM*
necessary
Teflon FEP P BS502592 0.06 0.06 No further cure Fluorocarbon
necessary

L

*S¢e Index of Manufaclurers
XAXARIM - As received fron manufacturer
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21.0 - SHRINKABLE MATERTALS

32
Outgassing
Product Material Total Weight Cure Cyc!)e
Designation Mig* Specification Loss €) VCMC%) (hours at F) Remarks
#*Penntube II PFC BS502556 0.00 0.00W%] No further cure Shrink 10 minutes at 350°F
-SMT necessary
**Thermofit RAY BS502579 0.27 0.09%%%] No further cure Shrink 10 minutes at 630°F
Kynar (sT 10017) necessary
#¥Thermofit TFE| RAY BS502553 0.01 0.00%%%| No further cure Shrink 10 minutes at 230°F
necessary
#xShrinkable STP BS5026LL4 0.68 0.05 No further cure Shrink 10 minutes at 230°F
Mylar necessary
Mylar O.00k STP 0.62 0.03 10 min. at 230
wall
Mylar 0.012 STP 0.68 0.05 10 min. at 230
Wall
Thermofit TFE-R| RAY 0.01 0.00 1 hr. at 302

|

x5ee Index of Manufacturers
x»xMaterial used in electronic packaging applications
%+ tostcured 1 hour at 300°F

J
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22.0 - TAPES

33
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss ) VCMG) (hours at 'F) Remarks

Mylar Type T DUP - BS502577 No further cure Not pressure-sensitive,
necessary polyethylene. terephthalate

Mystik Ths52 BCM BS502649 0.37 0.04 No further cure Pressure-sensitive, aluminum
necessary foil, rubber adhesive

**Fibremat-1 MME BS502588 0.19 0.02 No further cure Dacon Webbing

(ST 10022) necessary

*#Scotch Brand MME BS502609 1.34 T.11 No further cure Aluminized polyester,

No. 850 (ST 10070) necessary pressure-gensitive
Electrical Taped MMA 0.9 0.47 No further cure Aluminum foil - 67% of Wt.
X-1170 necessary
Electrical Tapei MMA 0.52 0.21 No further cure Copper foil - 819 of Wt.
X-1181 necessary
Mystic 830 BCM 0.77 0.07 16 hrs. at 302 ARFM**

Mystic 4043 BCM 0.68 0.02 No further cure ARFM+*
neaessary
Mystic 7341 BCM 0.65 0.01 No further cure ARFM+*
necessary
Mystic Th52 BCM 0.15 0.06 No further cure ARFM+
necessary
i .8“ L
Mystik TW20 BCM (0] 0.0 ggcé\sus'grgr cure ARFM* Tape, Copper backing
Mystik Tu453 BCM 0.64 0.04 No further cure Tape - Aluminum backing
necessary
Mystik L4052 BCM 0.50 0.02 No further cure ARFM*E Tape
necessary

*¥ARTM

*See Index of Manufacturers
- As received from mamifacturer




23.0 - TEMPERATURE CONTROL COATINGS

QOutgassing
Product Material Total Weight Cure Cyc&e
Designation Mfg* Specification Loss €) VCM{s) (hours at "F) Remarks

Cat-A-Lac FFC BS501403 13.00 1.52 16 at 75 1 hour dry time between
Flat Black coats

**Laminar X-500| MCC BS502653 18.45 0.05 16 at 75 1 hour dry time between
Gloss Black coats

*#Laminar X-500] MCC BS501405 20,44 0.10 16 at 75 1 hour dry time between
Clear coats

Leminar X-500 | McC BS501406 16 at 75 1 hour dry time between
Flat Green coats

*PV-100 Gloss VVP BS501404 2.8 0.30 16 at 75 1 hour dry time between
White coats

S-13, S-13G I BS502617 16 at 75 1 hour dry time between

coats

*See Index of Manufacturers
**Material used in electronic packaging applications

¥**¥Recommended Supplier:

ITR




2k.0 - TIE CORD (LACING TAPE)

Outgassing
Product Material Total Weight Cure Cyc!)e
Designation Meg* Specification Loss (k) VCM{%) (hours at "F) Remarks
Pre~shrunk GBE BS502651 0.60 0.05 No further cure Fluorocarbon fabric
Temp-Lace 256 necessary
Astro-Tex HWC _ 0.58 0.07 No further cure ARFM%
necessary
Temp-Lace GBE 0.60 0.05 No further cure ARFM¥*
H256H necessary
Temp-Lace 256 GBE 0.12 0.03 No further cure ARFM¥*
necessary
Temp-Lace 256H GBE _ 0.64 0.10 No further cure ARFMe*
necessary

*See Index of Manufacturers
**ARIM - As received from manufacturer
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25.0 -~ WIRE ENAMELS

36
Outgassing
Product ' Material Total Weight Cure Cycle
Designation Mfg* Specification Loss €e) VCM ) thours at F) Remarks
Formex GEN 0.06 0.03 No further cure Acetal, procured, already
necessary applied to conductor
#*PYRE-M. L. DUP BS50Lk211 1.12 0.00 As recommended by Mfg. | Polyimide
Copper Wire PHD 0.16 0.02 No further cure ARFMiHHE
38 AWG with necessary
Gripeze #2
Magnet Wire GEW 0.06 0.03 No further cure ARFMR
(Format ) necessary
Magnet Wire GEW 0.22 0.09 No further cure ARFMx
(Urethane) necessary
PYRE-M,L, P 0.07 0.02 No further cure ARFM--*
Varnish necessary

*See Index of Manufacturers
**Material used in electronic packaging applications
***¥ARFM - As received rrom manufacturer




27.0 - MISCELLANEOUS

37
Outgassing
Product Material Total Weight Cure Cycle
Designation Mfg* Specification Loss &) VCME/%) (hours at F) Remarks

CT 505 Extruded| CPC 0.01 0.01 No further cure ARFM¥*

Glass filled necessary

Teflon rod

Gylon Gasket CLI 0.04 0.04 No further cure ARFM*“*
necessary

Hycar HFG 0.95 0.03 No further cure ARFMt*

520-67-108-5 necessary

Rexolite 1422 AFC BS502535 0.18 0.01 No further cure Thermoset, cross-linked
necessary Styrene Copolymer

Trucast 0.38 0.02 No further cure ARFM**
necessary

1050-70 PRP 0.50 0.03 No further cure ARFMH#
necessary

*See Index of Manufacturers

*AARIM - As received from manufacturer
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Code Manufacturer

AAC Ablestik Adhesive Company

ACBEB American Cyanamid Company, Bloomingdale Department

ACF American Cyanamid Company, Formica Corp.

ACM Allied Chemical Corporation, Mesa Products, Plastics Division

AEC American Enka Corp.

APC Armstrong Products Company

ARP American Reinforced Plastics Company

BCC BASF Colors and Chemicals, Inc

BCM The Borden Company, Mystik Tape, Inc.

BFG B. F. Goodrich Chemical Company

BIw Boston Insulated Wire

CAR Carter's Ink Company

CHR Connecticut Hard Rubber Co.

cvc Consolidated Vacuum Corporation

DCC Dow-Corning Company

DUE E. I. DuPont de Nemours and Company, Elastomer Chemicals
Department

DUF E. I. DuPont de Nemours and Company, Fabrics and Finishes
Department

DUM E. I. DuPont de Nemours and Company, Film Department

DUP E. [. DuPont de Nemours and Company, Plastics Department

EFI Electrofilm, Inc.

EKC Eastman Kodak Company

EMC Emerson and Cuming, Inc.

ENJ Enjay Chemical Company

EPC Epoxylite Corporation
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Code Manufacturer
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FPC Finch Paint and Chemical Company

FPI Furane Plastics, Inc.

oD Fawnn Dichhaw Fawceswe &0 .o
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GBE Gudebrod Brothers Silk Company, Inc., Electronics Division
CGEC Goanaral Flactrice CAarmnanes Chameiral Nfabtawmial o
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GES General Electric Company, Silicone Products Department
GEW General Electric Company, Wire and Cable Department
GMC General Mills, Chemical Division

HCC Hughson Chemical Company

HEX Hexcel Products, Inc.

rrv e Tlecmm) Mmoo manmds oo
-l 1y sVl vwourpuvratiivn

IBM IBM Corporation .

IND Indenandant In Coamnanv

EX AR g hllu\-r‘-ll\l\-lbb a8 LN vv“lyull’

ITR Iilinois Institute of Technology Research Institute

MCC Magna Coatings and Chemical Corporation

MMA 3M Company, Adhesives, ,Coatings, and Sealers Division
MMC 3M Company, Chemical Division

MME 3M Company, Electrical Products Division

ANANAT AINA CArmamane Trvinotan Nivieian

AViIiVL A JAVE Tl iy AL VAIMEWWIL AV eOaVa

MRC The Marblette Corporation

PER Permacel

PFC Pennsylvania Fluorocarbon Company

PKA Park Avenue

PPH Purolator Products, Inc., Hadbar Division
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Index of Manufacturers (sheet 3 of 3)

Code Manufacturer

PRP Plastic and Rubber Products Company

PSC Parker Seal Company

PTI Product Techniques, Inc.

RAY Rayclad Tubes, Inc.

REM Rembrandt

SAN Sanford’s Ink Company

SOC Shell Oil Company

SCA Shell Chemical Company, Adhesives Department

SCP Shell Chemical Company, Plastics and Resins Department

SIS Sargent Industries, Stillman Rubber Division

SPT Stone Paper Tube Company

TCC Thiokol Chemical Corp.

THO Thalco

TMC The Mica Corporation

ucc Union Carbide Chemicals Company

UCP Union Carbide Corporation, Plastics Division

VVP Vita Var Paint Company

WCN Whittaker Corporation, Narmco Division

WEI Westinghouse Electric Corporation, Insulating Materials
Division

WEM Westinghouse Electric Corporation, Micarta Division

WPP Wornow Process Paint Company

NASA-JSC
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Natnonal Aeronautics and
Space Administration

Lyndon B. Johnson Space Center SP-R-
Houston. Texas 77058 , ADDEN

GENERAL SPECIFICATION
VACUUM STABILITY REQUIREMENTS OF POLYMERIC
MATERIAL FOR SPACECRAFT APPLICATION
FEBRUARY 24, 1984

The purpose of this addendum is to delete Revision "0" of “The
Prefered Materials for Vaccuum Stability" from this document.
This aata nas oeen repiaced by JSC 08962, (‘;ompi‘lation of VCM

Nada adasadalall
vatia Ul I‘Ul’l-l‘lebdlllb l'ld(.erldl§ .




NS/

National Aeronaut& and
Space Administration

Lyndon B. Johnson Space Center SP-R-0022A
Houston. Texas 77058 ADDENDUM 1

GENERAL SPECI FI CATI ON
VACUUM_STABI LI TY REQUI REMENTS OF POLYMERI C
MATERI AL FOR SPACECRAFT APPLI CATI ON

MAY 16, 1983

THE PURPOSE OF TH S ADDENDUM IS TO ALLON ADDI TI ONAL METHCDS COF
APPROVING HARDWARE FCR FLIGHT, AND TO CORRECT A DOCUMENT REFERENCE.

PACGE 1, PARAGRAPH 4.0. IN THE LAST SENTENCE OF THE FI RST PARAGRAPH,
DELETE, "(JSC o08962a)* AND ADD (Jsc 08962) IN LIEU THERECF.

PAGE 2, PARAGRAPH 4.0 ADD A NEW SUBPARAGRAPH "¢" AS FOLLOMS:

6. A HARDWARE | TEM (1. E. , COVPONENT, ASSEMBLY, ETC.) CONTAI NI NG
MATERI ALS THAT FAIL THE VCM REQUI REMENT AND/ OR HAVI NG UNI DEN-
TIFIED MATERI ALS, MAY BE VACUUM BAKED UNTIL I T HAS AN ACCEPT-
ABLE QUTGASSI NG LEVEL. THE THERwaL VACUUM CHAMBER USED FOR
VACUUM BAKING MUST HAVE | NSTRUVENTATI ON SUCH AS OR MASS
SPECTROVETERS, TO DETERM NE WHEN THE HARDWARE | TEM IS ACCEPT-
ABLE. THE THERVAL VACUUM CHAMBER CAPABI LI TY, BAKI NG PROCEDURE
AND ACCEPTANCE CRITERI A MUST BE APPROVED BY J4s¢ MATERI ALS BRANCH
(ESS). THE JSC WHI TE SANDS TEST FACILITY (WSTF) HAS THE FACILI- -
TI'ES AND THE CAPABILITY TO PERFORM SUCH VACUUM BAKI NG

é. W. ;gemthai ; ;

ISC FORM 2026A (REV AUG 78)
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This specification has been approved by the Johnson
Spacecraft Center and is available for use by JSC and
associated contractors.
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1.0

|

The purpose of this document is to establish outagassing
requiresents and test quidelines for polymeric materials used in
the space thermal/vacuus environment around sensitive optical or
thersmal control sarfaces.

Pha ~c~andbeal and ocanlll aablan A8 ccabomsd o9 mand e e = A - aAs
449 LULNLLUL QUU VELL'T LCELAUU Oy EE&TETial OGTgasSsSing to the
quidelines of this document are based on the following
recuiresents:

a. The polymeric saterials used in the thermal/vacuuas
environsent shall not contaminate the sensitive surfaces
vithin an asseabdly. :

b. The polymeric materials used in any application shall not
affect the sensitive surfaces of any adjacent equipsent.

Mhe sadbacedalY" obal1Y C"ave &a cmacwd anm babdald meca 9 oo sam s w o _ o a =
4l mALILiGL SHALsls jiQVE @ RMAALEUE TOTAL ®mASS 1O0SSs (THOL) Oof T.U
narrand Af ¢tha Arainal enacrisnan sace and 2o maviawne watadd Ve —a=_
FeaAwwle Wb LIS VOAYAIIG S CSFVLALAERTE FBUOY QMU G maALEUE VUIAaLilliE CO0N°-
densable material (VON) content of 0.1 percent of the original
specimen mass vhen tested in accordance with the test procedure
in paraqraph 6.

3.0 gcop®

The scope of this document covers the control of polvmeric
materials used near or adjacent to onticai or thermal control

surfaces that are exposed to the thermal/vacuum environment of
anan o 2 o MLd e Jancscmacaa bt cacdahfl olblaea dLbte acacacnmnlacacasmeamds —_— A - _ &2 _ _ _
JvaLSe 414d UVUGCUETU L S5LAVDLIALASATS LaEe requlilLlementsS andad aertines
*ha tactr nathnd A avalnata nalvaard~s astbtardale neal ({n sha

-es CHa e B wilwWs WY VS WS Ve PWh T BGChdw BAVGEChdBL:d VaSu -~ 33 Vv
vicinity of these surfaces in space applications,

Use of polymeric material near optical or thermal control
surfaces shall be restricted ¢to those materials which have a
maxinsue volatile condensable material content of 0.1 percent and

= e A&

& total mass loss of 1.0 percsnt OT iess vhen tested in
ammoamldeamnae wdbbh Lbh o beood mabbaoall Scaaad el Lo —cce—cmo= wa ma
aClordance witn Tne TesST meTunou GesCrLLoDe®Q 1n puruquvn 0. NA OA
YCr wdV1] avawdla éa tha mAanbranstétam faol a Y1{dat Af cnncacaad

Vde Whdd FLVYVYFLUT LV Ll Wl Lhlw btWe (J)] & »éad6 VL GQppLUVYEU
saterials for use in the thermal/vacuus environsent upon request
MASA JSC also saintains a complete file (JISC 089621) of all -

saterials tested.

The use of materials that have been tested but failed the
requirenments of this specification may be allowed if the
contractor can provide rationale for their use that is approved

i



-by NASA JSC. The followving arc exasples Of someconsiderations
fatuseasrationale fora® atatiaf that has failed the vc= o
mass | 0SS requiresents:

a. The material maybebroaghtwithin vacuum stability limits
by vacuua baking for aspecified period of ¢ise (usuallv
88 hours at maximums USE ¢teamperature at a pressure of less
than 10=¢ torr).

b. Ifmaterial cannot be vacunabaked and itS exoosedareais
13ca2or fess, and the material i s out of ti ne-of - si uht
of paylead surfaces and other contamination critical
sarfaces, total mass | 0SS mat be upto 3.0¢ and volatile
condensable saterial up {0 1. 0%

c. If total mass loss is qreater than t.0tand VCR <0.1¢ and
It can beshown that comtributions t 0 *NL greatet t han
1.0€ ate due to sorbed vatet vapor, the material may be

used.

d. The smaterial is the gﬁu satisfactory choicefrom afunc-
tionality viewpoint forthe particul ar application.

e. The total nBASS ofmaterials selected ander.ab and s@adove
and used in any qiven compartaent vill De aonitored and
rericved periodically to insure that compartsental
peculiar problemas do sot evolve.

f£. HMaterials previcasly tested and found acceptableperns®c
S0M02882 may be USed.

5.0 IERLEZNEYTATION

The contractor Shal | provide for ¥asA JIsC approval, a list of all
polvmeric materials selected for use around sensitive surfaces or
in the same defi ned cospartaent as optical of t hermal control
sarfaces. The following iaf ocaation is required,

a. Yanufaceurertstirade nase
b. #anufacturer Of thematerial
C. Thersal vacuus sctability (vCu and THL) data

d. Rational e for use of aaterial t hat tailed the requiresents
of pacagrash 8.0 and a report Of the weight and surface
area used.

e. HMaterials that bare not been tested shouldbesabaiztedso
JSC/2SS £or ¢esting utilizing JSCfora 203S8.



[ ,)
[
Q
tra
(7]
H
E
Q
to
(o]
[ 7

6.1 PURPOSE. The purpose of this test is to measaure total mass
loss and volatile condensable material content of poliyaeric
saterials ander controlled laboratory conditions. The foliowving
test procedure outlined belov vas extracted from WASA White Sands
Test Pacility Operational Checkout Procedure 200-013 entitled
"Deteraination of Weiqht Loss and Volatile Condensable Coamponents
of Polymeric Naterial®, June 1974, The use of anv other test
equipment and/or procedure must be approved by NASA-JSC.

6.2 TEST CONDITIONS. The test on polymeric materials shall be
conducted under the following conditions:

Temperature of condensable plates 259C ¢ 19C
Vacuus exposure time 28 hours

6.3 CRITPRIA OF ACCEPTABILITY. The material shall have a
volatile condensable material content of less than 0.1 percent of

the orginal mass of the specxlcn. The total mass loss of the
saterial shall not exceed 1.0 percent of the orginal mass of the
specisen.
6.4 TEBST EQUIPHMPENT. 1All laboratory test instrumentation shall
be in current calibration and shall reflect appropriate
documentation from the applicable calibration laboratory. The
test equipment shall consist of the folloving:
a. A vacuunm system capable of maintaining 10-¢ torr for a
period of 28 hours.
be Specisen holder made of stainless steel ar alusinus. The
specimen holder shall be noainally 3.8 c= long and 1.25 cs
in diameter.

Ce. <Collector plate shall be made gf a highly polished stable
metal surface. The collector plate shall be 3.8 ca in

diameter.

de The test apparatns shall be made of copper. The apparatas
shall be such that multiple specimen holders and collector
plates can be accomsodated at one time. The saaple
section shall be capable of =aintaining the sasples at 125
¢ 19C and saintaining the collector plates at 25 : 1°C,

W



6.5.1

6.5.2

6.5.3

f.5.8

6.S. S

6.5.6

6.5.7

6.5 SANPLE PREPARATION,

52321663_5}.12. matertas { O be tSSted shal|l be prepared
In 1 {0 300 milligras specimen sizes and placedin
stainless steel Of aluminum holdersafter ptaoatation as
specif ied belov,

S0lid Naterials. Sovecimens shall be cut i Nt O smalloieces
having 0.15 CMm saximam di nension, Sanples shall beplaced
in adesiccator after preparation and remain there unti

the sasples are Pl aced im t he test chamber.

;ﬁyﬁj%g. Naterials t hat are noraallr used aS eoatings
sha e aoplied t0 alumnumfoil ee Teflon sheet and
preoared as noted i n paragraph 6.5.2.

n;¥g qg%g Prior totestiag Sol vent
coutainincn% Such as inks and paints ez rooa
tesperaturecured O At orfal t he sasple shall be
Precondi ti oned for28 hours at 6S 2£19¢C i N anaic
circulating oven { O simualate the materialexposureup (O

the tise Of 1launche.

. Tapes shall be tasted in the as-applied
confiquration using ® |amnua foil or Teflon sheet us an
apolication substrate and prevared in accordance wth
paraqraph 6.5.2.

L%_g?;g_;. tiquids shall be tested in the as-received
state.

dgzes. All naterial shallbecured oOr aocplied
inaccordance vitb the manafacturer's procedures or the
appl i cabl e contractor process specificationprior to test.

6.6 THEL AND VCH NEASURENEXNT.

6.6.1

6.6.2

6.6.3

umu_%; « The ves collector plate and
svecinen nass S a be measur ed. Specizens shall
be tested and thcir: aass seasured after being desiccated
fot 28 hours.

« The velighed ranbl es shall be placed.
I N the compartaents Of the heating block and the vCy
coll ector olates shal|l be fastened tO the eooline bl ock of
the apparatus.

Pressyre. Thesvystesshallbeevacuated and held at a
saximas pressure of 10=¢ torr.



Application_of Heat. When the unit has reached 10-¢ torr,
the specimens shall be heated to 1259C ¢ 1°C, and
maintained for 26 hours. The VCM collector plates shall’

be maintained at 25°C ¢ 19C during the test.

Specimen Removal. The specimans in their holders and the
VCH collector plates shall be removed fro@ the apparctatus
and imamediately placed in a desiccator.

Iiﬂﬁ' p.ce_gszggginggiggg Measure the mass of the
specimens and the collector plates as soon as possible
after removal from the VCM apparatus, and record

NASA-JSC



